The prevalence of chronic obstructive pulmonary disease (COPD) is 8.6% in Japan and 10% worldwide. Unfortunately, many patients with COPD are not correctly identified and appropriately educated regarding the condition. In this paper, we demonstrate that some citizens of Ebina City with symptoms suspicious for COPD, such as cough, sputum production, and shortness of breath, have undiagnosed COPD. We describe our activities to raise awareness of COPD through a 10-year campaign.
Introduction
Chronic obstructive pulmonary disease (COPD) is an inflammatory disease of the lungs caused by long-term inhalation exposure to harmful substances, mainly tobacco smoke. Patients with COPD exhibit progressively worsening airflow obstruction. COPD is diagnosed by a ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) of less than 0.70 when measured after administration of an inhaled bronchodilator. Before diagnosing COPD, other diseases causing airflow obstruction must be ruled out 1 . According to the statistics of the Ministry of Health, Labor and Welfare, the number of deaths attributable to COPD has increased and>15,000 people die of COPD in Japan every year 2 . In men and women, COPD is the eighth and tenth leading cause of death, respectively. In addition, according to the World Health Organization (WHO) 3 , COPD claimed 3.2 million lives and was the fourth leading cause of death worldwide in 2015.
The Nippon COPD Epidemiology (NICE) study, which is a large-scale epidemiologic COPD survey in Japan, showed that 8.6% of citizens aged>40 years (approximately 5.3 million people) suffered from COPD 4 . According to the Ministry of Health, Labor and Welfare's statistics, the number of patients diagnosed with COPD in hospitals in 2014 was 260,000 nationwide 3 . Mild subjec- Obstructive Lung Disease (GOLD) Committee in Japan, COPD awareness was only 25% 5 . In addition, two studies conducted in Spain 6,7 respectively found that only 17.0% and 8.6% of symptomatic individuals in the general population recognize the term "COPD".
In this survey, we clarified the situation that citizens with symptoms suspicious for COPD, such as cough, sputum, and shortness of breath, exist in a state of undiagnosed COPD and that COPD itself is not acknowledged by citizens in Ebina City. We also raised awareness of COPD through 10-year activities and increased recognition rate. We analyzed the PFTs of 1,623 participants, including results of 10-year studies, and extracted participants with suspected COPD (FEV1/FVC ratio <0.70, or FEV1%< 70%, and current or existing smokers), and excluded participants with suspected asthma from the questionnaire responses. Participants who answered "once a month", "sometimes", or "always" for question 7 or who answered "Yes" for questions 8, 9, or 12 were excluded as having asthma ( Table 1) . Those who did not answer "Not at all" on questions 3 or 5 were classified as having COPD symptoms ( Table 1) .
Materials and Methods
Airflow limitation and degree classification were determined per the diagnostic criteria of the GOLD 2018 1 . Fig. 1 Flow diagram of the study population. We divided 1,623 participants into those aged>40 (1,205) and<40 years (418). Among them, 530 were current or existing smokers (86 had a forced expiratory volume in 1 second (FEV1)/forced vital capacity (FVC) ratio<70%). Furthermore, after excluding those with suspected asthma, 68 (5.6%) were suspicious for having chronic obstructive pulmonary disease.
Bronchodilators were not administered before PFT.
We Among the total 1,205 participants aged>40 years, 148 (12%) produced an FEV1%<70% ( Table 2) . Their average age was 62.7 years, which was roughly the same in each
year. Proportionally, there were more women participants, so the results may reflect women's health awareness more than that of men. Over time, our COPD awareness efforts were recognized in the area, and the number of participants increased. The characteristics of participants aged>40 years are shown in Table 3 . There were 240 participants who had symptoms suspicious for COPD and were excluded from having asthma. about COPD, whereas 65.2% did not know about COPD.
These results indicated that COPD was poorly recognized by citizens. Among 68 participants suspicious for having COPD, 23 (33.8%) recognized the term COPD.
This recognition rate was as low as in the general population.
Discussion
In our survey, 5.6% of participants aged>40 years exhib- 11 . Although a roughly 10% prevalence of COPD has been reported, differences were thought to be recognized depending on the target group.
Of note in our survey, 34.9% of the participants suspicious for having COPD had no symptoms of cough, sputum, and shortness of breath. A prospective study in Denmark has shown that the risk of exacerbation and pneumonia is high even in patients with asymptomatic COPD 12 . Therefore, it was thought necessary to detect as many patients as possible with asymptomatic COPD.
Over 95% of individuals with COPD in Japan are undiagnosed because of slow progression of COPD; therefore, many patients fail to recognize COPD symptoms until they become severe 13 . Second, medical professionals exhibit a poor ability to recognize COPD 14 . Finally, spirometry is underused 15 . Low COPD recognition is a major problem. Our questionnaire survey of 1,055 people revealed that only 34.8% recognized symptoms of COPD.
Also, similar low recognition rates (33.8%) were confirmed in participants suspicious for having COPD. The recognition rate was reported as only 17.0% and 8.6% in Fig. 2 Relationship between participants suspicious for having chronic obstructive pulmonary disease (COPD) and COPD symptoms. Among 240 participants with COPD symptoms who were current or existing smokers, 38 (15.8%) had a forced expiratory volume in 1 second (FEV1)/forced vital capacity (FVC) ratio<70%. Among 86 current or existing smokers with an FEV1<70%, 38 (44.2%) had symptoms of COPD and were excluded from having asthma. Fig. 3 Questionnaire results. We asked 1,055 participants whether they had undergone pulmonary function testing (PFT) and whether they knew the terms "COPD" or "chronic obstructive pulmonary disease" from 2010 to 2015. Only 15.0% of the participants said that they had undergone a PFT or examination of lung age. Participants who answered "I have never heard of COPD" accounted for 65.2% of the total sample. two studies conducted in Spain 6, 7 , and 8% in a study in France 16 . A low recognition level leads to delays in diagnosis and an increase in mortality. COPD was added to "Health Japan 21" because of the magnitude of the loss of life and the medical economic loss, but also because it is "a disease that can be prevented and treated 5 ."
There are three limitations of this study: (1) participation in this study was not mandatory and was arbitrary, and there were more opportunities for health-conscious people;
(2) study participants were anonymous and there is a possibility that the same person participated every year; and (3) diagnosis of COPD was uncertain because the PFT was not performed after bronchodilator administration in this study. Also, we did not perform chest auscultation, blood collection, or chest radiography, and exclusion of other diseases was not certain.
In our daily practice, clinicians must screen with questionnaires and spirometry to identify patients with latent COPD symptoms and promote early diagnosis and smoking cessation. We are hopeful that an 80% recognition rate can be achieved by 2022 by increasing the frequency of nationwide awareness activities.
Conclusion
In this survey, among participants aged>40 years, 5.6%
were suspicious for having COPD. It became clear that the number of patients with undiagnosed COPD is large.
Also, only 35% of the population recognized the term COPD. Clinicians have a duty to raise the recognition rate of COPD through COPD awareness campaigns and to reduce COPD prevalence and mortality.
